Oleanolic acid and ursolic acid induce apoptosis in HuH7 human hepatocellular carcinoma cells through a mitochondrial-dependent pathway and downregulation of XIAP.
Oleanolic acid (OA) and ursolic acid (UA) are commonly found in plants and herbs and have been reported to possess hepatoprotective, anti-inflammatory and anticancer activities. In the present study, the effects of OA and UA on induction of apoptosis in human hepatocellular carcinoma HuH7 cells and the related mechanisms were investigated. The results demonstrate that OA and UA could inhibit the growth of HuH7 cells with IC(50) values of 100 and 75 microM, respectively. Cell cycle analysis using flow cytometry indicated that the fraction of HuH7 cells in sub-G1 phase progressively increased with increasing concentrations of OA or UA from 20 to 80 microM. Treatment with OA and UA for 8 h induced a dramatic loss of the mitochondria membrane potential and interfered with the ratio of expression levels of pro- and antiapoptotic Bcl-2 family members in HuH7 cells. OA and UA-induced apoptosis involving the release of mitochondria cytochrome c into the cytosol and subsequently induced the activation of caspase-9 and caspase-3, followed by cleavage of poly (ADP-ribose) polymerase (PARP). Moreover, HuH7 cells treated with OA and UA suppressed the activity of NF-kappaB and modulated the mRNA expression of X-linked inhibitor of apoptotic protein (XIAP) as compared with untreated cells. These results demonstrate that OA and UA induce apoptosis in HuH7 cells through a mitochondria-mediated pathway and downregulation of XIAP.